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Outline

1. What are true and false color images?
2. What can we learn from images?
3. A tour of useful image archives.




RGB Images

Red, Green and Blue
correspond to the
three color receptors
in the human eye.

These 3 colors are also
the basis for all color
display technologies

from LCD sub-pixels

to television color “guns”.




Remote Sensing of Radiation

Earth-observing satellite
remote sensing

instruments typically

make observations at

many discrete 36 quelength bands
covering the wavelength
wavelengths or range 405 nm (blue) to

wavelength bands. 14.385 um (infrared)



MODIS Reflected Solar Bands
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RGB Images and Remote Sensing
Instruments

We can create an image

by selecting any three bands
and load them into the “Red”
“Green” and “Blue” display
channels.

“True Color Image”
To simulate what

the human eye sees

we load the red, green

and blue satellite bands
into the corresponding

display channels.




True Color Image

A MODIS

“True Color Image”

will use MODIS

visible wavelength bands
1-4-3

R =0.66 um
G =0.55 um
B =0.47 um




True Color Image from
VIIRS

Red Green Blue
671-nanometer band 551-nanometer band 443-nanometer band

Orbit Overlaps




What can we learn from
true color imagery?
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(Possible) Identification of land, ocean and atmosphere features



What can we learn from
true color imagery?
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(Possible) Identification of land, ocean and atmosphere features



Feature Identification is more reliable when a clear source can be seen in the image.

Images
Courtesy of
Phil

Russell
NASA AMES




Using Imagery to Detect Transport

Saharan Dust
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17 February 2008, Aqua Images courtesy of Yuval Ben-Ami



Plume’s area ~55,600 km2 = ~4.5 x area of Maryland
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18 February 2008, Aqua



Geographic extent and transport of aerosols

19 February 2008, Aqua



The color of dust or smoke can tell us something about chemical properties.




Doing More with Satellite Imagery

If we understand the physics of how particular wavelengths interact with
objects in the world we can create images to emphasize what we want to see

In visible imagery water is
dark because it absorbs
most of the energy.

Clouds are white because
most of the incoming
energy is reflected

Pollution is hazy depending
upon its absorptive
properties




False Color Images

“False Color Image”
To enhance particular
features we want to see
in an image we load
bands into the

red, green and blue
display channels

which do not correspond
to the visible red, green,
and blue wavelengths.




Additional Display Enhancements

R:0.645 um, G : 0.858um, B : 11.03 um (All channels
equalized, B channel also flipped)



Using False Color Images to
|dentify aerosol types

MODIS, Dust over Sahara,.
(R: 0.866p:mm. G: 0.55.m. B: 0.47.m)

Dust
Both dust and
smoke interact
with the shorter
wavelengths
reflecting light NODIS. S o N
back to the sensor.  «=: o.esum. c: 0.55.m. B: o 4vum)
Smoke

from Y. Kaufman



Spectral optical properties of aerosol

et
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Dust particles
interact with the
longer infrared :
wavelengths Mid IR
bUt nOt the ia,Dec. 25, 2001 (359.2345)
smaller smoke B e e s

particles which

remain invisible. Smoke

from Y. Kaufman




Spectral optical properties of aerosol

MODIS, Dust over Sahara. Jan. 7., 2002 (007.1125)
(R: 0.86pm. G: 0.55.m, B: 0.47um)
L

{R: 2.13m. G: 1.64pm, B: 1.244.m)

>4
The distinction
of aerosol types
is made
possible by: ] .
Mid IR
MODIS, Smoke over Australia.Dec. 25, 2001 (359.2345)

1.The wide spectral
range of the
MODIS sensor.

(R: 0.86pm. G: 0.55.m, B: 0.47um) {R: 2.132m. G: 1.64pzm, B: 1.24.m)
(- o \ 3 - e o 4 2R 3 R " Y
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2.Understanding
how light
interacts
with the particles, “=*%
gases and surfaces
it interacts with.

from Y. Kaufman



Spectral Images vs Color Maps 1

Single Channel Image True Color Image

Surface Reflectance at 0.47 - "Blue"
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Values of AOD are assigned colors. There is no intrinsic value to the color.
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Spectral Images vs Color Maps

True Color Image False Color Image

Color Maps
Values are assigned colors according to the scale below each image.

Spectral mformatlon is used to detect chlorophyll. H|gh values |nd|cate more vegetatlon

= 0.5 0.4 0.3 0.2 0.1 0.0



Worldview

« Sit allows you to easily select a date,
location, and data type to view

« Interactively browse global satellite
imagery within hours of it being acquired

» Can explore several remote sensing
products with an easy to use interface.

NASA’s Visible Earth

» A tremendous archive of images
and animations from and about
many Sensors.

 Search results can be too large to
browse through unless many
conditions are added to the search.

NASA’s Earth Observatory

» Site designed for outreach and education.

« Images and stories of Earth Science
phenomena are linked.

» Subscriptions to newsletters to keep
track of recent stories and Natural
Hazards.

MODIS Today

» Site designed for only MODIS imagery

 Features the latest MODIS image
available from either Terra or Aqua,
allowing users to toggle between satellites

* Enables user to choose between true and
false color imagery to best suit their needs



A Brief Tour of Some Useful Image Archives

MODIS Rapid Response Site

MODIS-Atmos Site

NASA’s Visible Earth

NASA’s Earth Observatory

NASA Earth Observations (NEO)

MODIS Today

World View



